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ABSTRACT : PURPOSE: To print a metal product fitted with a hologram foil having decoration glistening 
all the colors of the rainbow and excellent in durability easily applied to the desired part of 
the primary printing thereof. 

CONSTITUTION: In the printing of a metal product fitted with a hologram foil, printing 4 
due to a thermosetting resin Is applied to the surface ol a metal product 1 to which the 
primary pnnting of a character or a pattern Is applied and a hologram foil 5 is placed on 
the printing 4 immediately before the thermosetting resin Is perfectly cured to be bonded 
inereto. 
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(54) Title of the invention: Printing of Metal Product Fined with Hologram Foil 
(57) [Abstract] 

[Purpose] To print a metal product fitted with iridescent, multi-colored hologram foil that has 
excellent durability and is easy to apply onto the desired part of a primary printing. 
[Constitution] Methods for printing a metal product fitted with hologram foil that are completed by 
applying the thermosetting resin printing 4 onto the surface of the metal product 1 onto which a 
primary printing of characters or patterns has been applied, and placing and attaching the hologram 
foil 5 on the printing 4 with pressure immediately before the thermosetting resin is completely cured. 

1 Metal product 

2 Primary printing 

3 Top coating 

4 Printing 

5 Hologram foil 



In this invention, the thermosetting resin used for the top coating 3 is assumed to have excellent 
transparency and appropriate surface hardness and strength properties, and may for example be 
resins such as epoxy resin, acrylic resin, polyurethane resin, polyester resin, amino-alkyd resin, 
phenol resin or urea resin. Two or more types of the aforementioned resins can also be mixed and 
used. Furthermore, materials such as pearl coat mixed with pearl pigment, matte coal etc. can also be 
used in addition to the aforementioned transparent resins. Moreover, there are no particular 
restrictions on the method of application of the top coating 3; it can for example be applied by roll 
coating method, brushing method or spray coating method. 

The thermosetting resin printing can be applied by standard printing methods, for example offset 
printing or screen printing; there are no particular restrictions. The thermosetting resin used for the 
printing ink is not limited to particular materials, either; the resins given as examples for the 
aforementioned top coating 3 can be used. Moreover, in the context of this invention, the 
thermosetting resin for the aforementioned top coating 3 and the thermosetting resin later used for 
printing the iridescent area can be of the same type or different types. In the context of this 
invention, the thermosetting resin is only required to have sufficient characteristics to bond with the 
hologram foil. 

The hologram foil 5 used in this invention can be any standard hologram foil. In the example shown 
in Figure 3, it is formed by a base layer 12. template layer 1 1, protective colored layer 10, hologram 
layer 9. aluminium deposition layer 8. bonding layer 7 etc. To attach the hologram foil 5 onto the 
thermosetting resin printing 4 with pressure, the hologram foil 5 can be pressurized and heated with 
a hot stamping machine and attached with pressure, but the thermosetting resin onto which the 
hologram foil 5 is attached is required to be in a state immediately before being completely cured 
when attaching the hologram foil 5 with pressure. This is required for the following reasons. If the 
degree of curing of the resin is very low, the thermosetting resin printing 4 adheres to the hologram 
foil 5 and may be peeled off from the surface of the top coating 3 of the metal product 1 when the 
hologram foil 5 is peeled off from the metal product 1. Moreover, if the curing of the resin has 
progressed to some degree but not reached the status immediately before being completely cured, the 
hologram foil 5 stamped onto the printing 4 may become wrinkled due to shrinkage caused by curing 
of the resin, which is not desirable. On the other hand, if the resin is completely cured, the hologram 
foil 5 does not adhere to the printing 4 at all. The conditions applied when heating the thermosetting 
resin until immediately before the curing is complete depend on the type of resin to be used, but 
under normal circumstances, heating for 2 to 10 minutes in a kiln with a temperature of 80°C to 
140°C is employed. Note that in the methods of this invention, it is all right to apply primer coating 
between the metal product 1 and the primary printing 2, or to apply a further layer of transparent top 
coating on top of the hologram foil 5. The methods of this invention are explained further using 
specific examples, but this invention is not limited to the applications described in the examples. 

Furthermore, the characteristics of this invention also cover applications where the thermosetting 
resin printing 4 and the hologram foil 5. which are applied on the top coating 3, are protected from 
the influence of the uneven surfaces of the primary printing 2 and the top coating 3 applied on the 
surface of the metal product 1, as shown in Figure 3. In particular, if the top coating 3 is pearl coat 
mixed with pearl pigment or matte coat, the surface becomes significantly uneven. That is, the 
unevenness of the surface of the top coating 3 may affect the smoothness of the hologram foil 5, 
which is applied on top thereof, and cause air bubbles and wrinkles in the hologram foil 5. If the 
hologram foil 5 is not smooth, bad results where the original beautiful design effects cannot be 
achieved are likely to happen. 

For this reason, the inventors had the idea to make the thickness of the thermosetting resin printing 4 
thicker. In other words, an idea was conceived whereby the smoothness of the aluminium deposition 
layer 8 and hologram layer 9 would be maintained and the unevenness of the surface of the top 
coating 3 would be absorbed by making the thickness of the printing 4 thicker; whereas the thickness 



of (he thermosetting resin and the thermosetting resin printing 4 are extremely thin in conventional 
transfer printing or when attaching foil and similar by heating and pressurizing, the thickness of the 
printing 4 is set to 4 urn or higher when attaching the hologram foil 5 with pressure. Upon 
examination, it was found that in order to exhibit the design effects of the hologram foil 5 by 
attaching the hologram foil 5 onto the printing 4. a thickness of the printing 4 of at least 4 urn is 
required and, ideally, 6 to 7 pm is desired. Moreover, by making the thickness of the printing 4 
thicker, three-dimensional effects can be added to the design effects of the hologram foil 5. 

Next, the methods of this invention are explained using specific examples, but this invention is not 
limited to the applications described in the examples. As shown in Figure 2 ? on the clean surface of 
the aluminium bottle 6. the primary printing of the characters "TP" was applied on the white base by 
offset printing using a different color, and after the primary printing dried, the top coating 3 of 
polyester resin was applied on top. The bottle 6 was placed in a heating kiln and the polyester resin 
was completely cured. Next, the epoxy resin printing 4 using phenol resin as cross-linker was 
applied only onto the area of the "TP" characters of the aforementioned primary printing 2 on top of 
the top coating 3. Subsequently, the bottle was placed in a heating kiln at a temperature of 
approximately I05°C and heated for 10 minutes before being removed from the heating kiln, the 
hologram foil 5 was immediately attached to it with pressure using a hot stamping machine and the 
hologram foil 5 was then peeled off from the bottle 6, whereby the hologram foil 5 was stamped 
only on the area of the "TP" characters. Afterwards, the bottle 6 was placed in the heating kiln again 
and heated for 10 minutes in the kiln at a temperature of 120°C to cure the epoxy resin completely. 
The aluminium bottle 6 onto which the printing was applied in this way had pronounced rainbow 
colors in the area of the "TP" characters only, which gave an extremely beautiful contrast between 
that and the white base of the primary printing 2. Note that the hologram foil 5 adhered strongly to 
the epoxy resin printing 4 and could not easily be peeled off or removed. 

[0015] 

[Effects of the Invention] As explained so far, according to this invention, it is possible to obtain a 
metal product fitted with iridescent, multi-colored hologram foil that has excellent durability and is 
easy to apply on the desired part of a primary printing. 

[Brief Description of the Drawings] 

[Figure 1] A cross-section of a metal product fitted with hologram foil according to this invention 
[Figure 2] An oblique perspective illustration of an aluminum bottle fitted with hologram foil created 
by one of the production methods of this invention 

[Figure 3] An enlarged cross-section view of a metal product fitted with hologram foil according to 
this invention. 

[Explanation of Reference Numerals] 

1 Metal product 

2 Primary printing 

3 Top coating 

4 Printing 

5 Hologram foil 

6 Aluminium bottle 

[Figure 1 J 

1 Metal product 

2 Primary printing 

3 Top coating 

4 Printing 

5 Hologram foil 

[Figure 2] 

5 Hologram foil 



6 Aluminium bottle 



[Figure 3] 

1 Metal product 

2 Primary printing 

3 Top coating 

4 Printing 

5 Hologram foil 

[Written Amendment] 

[Date of Submission] 23 February, 1993 

[Procedural Amendment 1] 

[Document Name of Amendment Target] Specification 

[Item Name of Amendment Target] 0005 

[Amendment Method] Change 

[Amendment] 

[0005] 

[Means for Solving the Problems] In order to solve this problem, this invention is related to the 
printing methods of metal products characterized in that a primary printing such as characters, 
patterns etc. is applied onto the surface of a metal product using normal printing means, a top 
coating of thermosetting resin is applied on top thereof and heated so that the resin is completely 
cured, then thermosetting resin is printed only on the desired part of the aforementioned primary 
printing and a hologram foil is attached onto the surface of the aforementioned thermosetting resin 
printing with pressure immediately before the ink resin is completely cured, and finally the hologram 
foil is stamped and then heated so that it is completely cured. It is also characterized by having a 
thickness of the thermosetting resin printing of 4 u.m or more, as shown in the examples. 
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